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ADVISORY ON THE USE OF THIS DOCUMENT

The informatien cantained in this document hae baen devaloped solely for the
Furpose of providing general guidance to employees of the Goddard Space Flight
Canter (G5FC). Thie document may be diptributed outaide GSFC onily ad a
courcesy to other government agencies and contractors. Any distribution of
this decument, or applicatien or use of the information contained herein, is
expreasly conditioned upon, and is subject to, the following understandings
and limitatione:

{a) The information waa developed for general guidance only and is
subject to change at any time;

{b) The information was developed under unique GSFC laboratory cenditions
which may differ substantially from outaide conditions;

(£=5] GSPC does not warrant the accuracy of the information when applied or
need under other than uniguwe GSFC labaratory conditions;

id) The information should not ba construed as a repragentation of
product performance by gither GSFC or the manufacturer;

(e) Neither the United States government nor any parscn acting on behalf
of the Unlted States government assumes any liability resulting from
the application or use of the information.



P

UNiSYS

’

i
1
™

@ tnteroffice Memorandum

PPM-21-008
To Date
¢.5. Rveland January 3, 1991
Department Localun
Code 311 GSFO
From Telzphone
K. Sahu 731-8661
Ciepartment Location .
7813 T.anham
Subjent o
Radiation Report on S, pPszcolka/3ll
ISTP Common Buy Part No. 54RHSC161C50 V. Edson
5, Esmacher
D, Krus

M, Haines
M. Towler

A radiation evaluation was performed on 54RHSC161CS50 to determine
the total dose tolerance of these parts. A brief summary of the
test results is provided helow. For detailed information, refer
to Tables I through IV and Figure 1.

The total doses testing was performed using a cobalt-60 gamma ray
source. During the radiation testing, eight parts were irradiated
under bias (see Figure 1 for Lbias configuration}, and two parts
were used as control samples. The total dose radiation steps were
20, 50 and 105 krads. After 105 krads, parts were annealed at
28eC for 24 and 168 hours, and then the irradiation was continued
up to 200 and 300 krads (cumulative). The dose rate was between
1—-5 krads/hour, depending on the total dose level (see Table 1
for radiation schedule). aAfter each radiation exposure and
annealing treatment, parts were electrically tested according to
the test conditions and the specification limits listed in

Table IIIl.

All parts passed all electrical tests and were well within the
specification 1imite for irradiation up to 300 krads. Table IV
provides the mean and standard deviation values for each
parameter after different radiation exposures and annealing
treatments.

any further details about this evaluation can be obtained upon
request. If you have any guestions, please call me at 731-8661.



TABLE I. Part Information

Ceneric Part NumbeXx: S54ARHSCL61CS0

ISTP Common Buy

Part Humber: H4RHSCL61CS0

ISTP Common Buy

Contrcl Number: 169

Manufacturer: Marconi Electronie Devices
Quantity Procured: 265

Lot Date Code: 9022

guantity Tested: 1o

serial Numbexs of

Radiation Sanples: 493 thru 500

Serial Numbers of

control Samples: 491,492

Part Function: Synchronous 4-bit Binary Counter
Part Technology: CMOS/S0S ~ Radiation Hardened
Package Style: 16 Pin DIP



TABLE II. Radiation Schedule

EVENTS

1) Initial Electrical Measurements

2} 20 krads irradiation @& 1 krads/hr
Post 20krads Electrical Measurements

3} 50 krads irradiation @ 1.5 krads/hr
Post S0krads Electrical Measurements

4) 105 krads irradiation @ 1.2 krads/hx
Post 105krads Electrical Measurements

5} 24 hrs annealing
Post 24 hr Electrical Measuremenkts

6) 168 hrs annealing
Post 168 hr Electrical Measuremcnts

7y 200 krads irradiation @ 5 krads/hr
Post 200krads Electrical Measurements

g8) 300 krads irradiation @ 5 krads/hr
Post 300krads Flectrical Measurements

Hotes:

1) All parts were radiated under bias at the cobalt=60 gamma ray

facility at GSFC.

2) All electrical measurenents werc performed aoff-site at 25°C.

3) Annealing performed at 25°C under bias.

*aAnomalous Event: At the second and eighth radiation steps , the
automatic tester (S-50} was down when the parts came cut of the

DATE

12/03/90

12/03/90
12/05/90

12/05/90
12/06/90

12/07/90
12/10/20

12/10/90
12/11/90

12/11/%0
12/17/90

12/17/90
12/18/90

12/18/90

12/21/90 *

radiation chamber on 12-4-90 and 12-19~90., The parts were kept

under bias from 12-4-90 to 12-5-90 and from 12-19-%0 to 12-21-290,
and then the electrical measurements were made. These events did

not significantly effect the fest results of this evaluation.



" TABLE ITI. Electrical Characteristics of 54RIISCLE1CSO

_____..___.._____,,,,__...___,__..______..__.__,........__.___._..__-___.__.-..___.__...___—___.—-——-—--___.--.__.._—___

7 . e W — Sl R

PARAMETER veeo o vIL ¥in gﬁﬂDiTIDNE PIM3 ElﬂETS AT tZ5C OHLY
SoMET 1 L.8V a3V A3V SnTi=1.0CUMAT  ALL I/O VOLClLaV - VOHD1.3Y
FUNMCT 2 LY J.0Y .0V cRxEu=1.00G0MnT  ALL I/G vIL<€1.5V » ¥0H>»1.5V
FUNCT T €LV G.uv 5.5V RREL=] . OUURHT  pLL 1/E VOL<T.5Y o, VOH>T1.5V
LOoaD B8To <= § VREFES 1Y
£oIgL =+46,.0M8
e PARAMETRIC TESTS PERFARMED
PARAMCTE? vyoo o VIL MIn CONDITIONS PIHS LIMTTS AT +25C ONLY
EE=TEs=== ==z === === -5 P B = :::::::::2:::::2::::=:===
VOH1 LoSY T.3¥ 5«3V LA ==20UA BRI >+4,4¥ o <45.5Y
Vote 4.8y 1.5V 3.3V LOADS —oNs T35 >#3.7V o <+5.3Y
VoHs £.5Y 1.3V 2.5V LOAD=—11M8 GyYTS Ylz .5V s <H5.5Y
VELY L.5V 1.5V 3.5V LCAC=+z0uUA T3 S+Q.CY , <FQ.1Y
voL: L.V 1.5Y  3.3Y LCaD= A1 wuTS >E0.0V , <€¥0.2Y
W L.5Y 1.5V 5.5V LDADS O auTs .0V <H0.4V
- €. 8y 0.0V 5.5Y YT = 3.5Y ThE >+D.9UA » <FI0OUL
Iin S.Ey Gad¥ Ha5Y ¥IN = GadW THS »=10us  » <*+0.0UA
LT S.5V .0V 3.5V VIN = 3.3Y Vit >+0.0a , <+300UA
! AC PARAAETIRIC TESTS
PARAMETZR VCC  VIL YIH CONDITIONS PIk: LIMITS § +25¢C
SamgZpmE= TS=T= SEES === =-E==S—T==SETR=EREEES TEZ=SRE®E :::::::::::::::::::::‘.:
CP_Qnw_bLH 5.0V U.uv Laa¥ F= 1 MBLZ., A > ONS » < 30NS
cB_TC_LY TaoV JadV 3.0V == 1 MR7s TL > ONS . < 3ON3
CP_u_dl 5.0V §.dV dadV F= 1 MAIs by > Ops < TOMS
CP_TiL_dL 5.2v 0.0V LIRRtL) F= 1 MAT. TC > DNS o, < ZONS
TE_TC_LH 5.7 0.0V 3a 0V F= 1 MHIs TC » ONS  , < 20M3
ME_GK_hL 5.0V u.0v 2.0V =z 1 HMR?, o > 58S, < T3NS
MR _TO_AL 5.0V Ja0Y 3.0V £F= 1 ¥MHIs CUTPUTS > 0Hs o, < 33MS

Note: VIL and VIH were tested during VoL and VOH tests as
GO/NOGO.




TABLE IV: Summary of Electrical Y -}rementa after Total Dose
Exposures and Annealing for 54RHSC1.1CSC 1/, 2/.

potal Cose Exposure (krads) ! annealing at 25°C |Total Tose Exposurd {krads)
Initials 20 50 105 24 hrs, 168 hrs. 260 1300
gpec. Limits
Parameters min max mEeAD sd maan sd mean Bd mMEAR ad mesl gd meaT sd mEean ad meal ad
Func, 4.5V, IMHZ E Pass | Paas Pass Pass - raega Paas raga Pase
Fune, 3.0V, 1MHZ Pasp Pass Paps Pans FPues Paze | Pass - PaBS
Fune, 5.5V, 1dHz paas Pasa Dass Pasa Prss rass pass | Pass | ]
VOHZ w1 3.7 5.5 4.2 0 4.2 112 o |42 | ¢ |e2| o |s2[ 0 |42 9 4.2
VOLE v 0 200 ' 128 5 129 5 126 T 125 5 125 5 126 5 124 & 125 7
1:H ax| 0 1E4 r 37 | 119 9 39 7 18 17 71 8 23 L 46 f11.5 | 33 . 7 17
l11L o oiE4 0 54 | a1 | -9t as | -7 | a8 ] -16 ] 68 4 23 23 | -1z | &5 | -11 | 32 | -7 1§
zce @l 0 300 . o o 1 © 0 ¢ e | 2.0 5.3 | 2.0 ] 5.3 1 ¢ e | 22.6 | 7.7 | 42.1 | 5.0
TPLH-G ns 0 30 16.1] 0.6 | 14.% 0.6 | 14.0| 0.6 |13.6] 0.6 [13.8] 0.6 13.9 | 0.6 | 15.4 | 0.8 1 15.7 0.8
TPLE-TC ns { 23 - 23.4) 0.9 | 217 0.8 j21.4] 0.9 21.2 1 0.8 | 21,4 5.8 |21.7] ©.3 24.0 | 0.8 | 23.8 0.8
TPHL-9 ) ns ¢ 30 _§ 18.4 1.8 16.7 ] L.9 1.0} 1.9 |15.5| 1.8 ;| 15.7 1.8 {t5.8| 1.8 [17.1] 1.8 17.4 1.9
TPHL-TC ns ] 39 . 23.7 | 0.6 | 21.7] 0.6 |21.2 0.5 |20.3} 0.7 [21.0) 0.7 |21.2 0.7 t22.8 ) 0.7 | 227 0.3
TPLH-TE na o 20 Li.4 ] 0.4 9.9 0.3 | 3.5 | 9.3 | 9.1 | 0.3 | 9.4 | ©.3 5.2 | 0.3 | 0.0 | 0.3 | 10.0 0.3
TPHL-MRE as 0 35 . 9.8 c.5 l11.2| 0.7 | 11,01 ¢.5 | 1.2 ] 0.5 1.2] 0.5 tt.2| .6 |11.0 ] 0.6 | 11.3 0.8
| TPHL-MRTS ns | 0 35 :16.6 | 0.6 | 17.6 [ 0.6 (177 o |78 0.6 [17.86) 0.5 179! o6 |17.8] 0.8 | 17.8 | 9.7
Notes:

1/ The mean and standard deviation valiues Were calcvlated over the elght parts irradiated in this tasting-
The caontrel samples remained constant throughout the testing and are not includad in this table.

2/ All parts pasaed VOHI, voua, voLl, and VOL3 without any signiflcant degradatlon. The data on these
tests 1z available upon raquest.,




Figure 3. padiation Bias Circuit for 54RHS5C1LEICS0
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Voo = 5.0V & 0.5V
Veo/2 = 2.5V & 0.25V

All resistors = 1 koOhm X 10% 1/4 watt



